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IN THE CLAIMS 

L (currently amended) A method of lowering melt-flow-rate ("MFR") M PR 
response of a high-melt-flow-rate-polymer-producing metallocene catalyst 
comprising contacting the metallocene catalyst with a sufficient quantity of a,co- 
diene monomer such that when the catalyst composition is contacted with 
polymerizable reactants under suitable polymerization conditions, the resulting 
polymer has 

an MFR in the range of 0.1 to 19 g/lOmin. 

2. (original) The method of claim 1 wherein the a,co-diene is present in the Tange of 
10 to 20,000 ppm of the polymerizable reactants. 

3. (original) The method of claim 1 wherein the metallocene catalyst is further 
defined as a zirconium metallocene catalyst. 

4. (original) The method of claim 1 wherein the polymerizable reactants are 
propylene monomers. 

5. (original) The method of claim 1 wherein the polymerization conditions are 
further defined as slurry polymerization conditions. 

6. (original) The method of claim 1 wherein the polymerization conditions further 
includes the presence of hydro gen. 

7. (currently amended) A method of lowering melt-flow-rate ("MFR") M FR 
response of a high-melt- flow-rate-polymer-producing metallocene catalyst in the 
presence of hydrogen in the range of 100 to 50,000 ppm comprising contacting 
the metallocene catalyst with a sufficient quantity of tt,ca-diene monomer such 
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that when the catalyst composition is contacted with propylene monomers under 
suitable polymerization conditions, the resulting polymer has 

an MFR in the range of 0.1 to 19 g/10min. 

8. (original) The method of claim 7 wherein the metallocene catalyst is further 
defined as a zirconium metallocene catalyst. 

9. (original) The method of claim 7 wherein the a,a>-diene is present in the range of 
10 to 20,000 ppm of the propylene monomers, 

10. (original) The method of claim 7 wherein the a,co-diene monomer is 1,9- 
decadiene. 

11. (currently amended) A method of lowering melt-flow-rate f'MFR^ M FR 
response of a high-raett-flow-rate-polymer-producing zirconium metallocene 
catalyst in the presence of ethylene monomers comprising contacting the 
zirconium metallocene catalyst with a sufficient quantity of a^-diene monomer 
such that when the catalyst composition is contacted with propylene monomers 
under suitable polymerization conditions the resulting polymer has 

• an MFR in the range of 0.1 to 19 g/lOmin. 

12. (original) The method of claim 1 1 wherein the a,co-diene is present in the range of 
10 to 20,000 ppm. 

13. (original) The "method of claim 11 wherein the a,co-diene qaonomer is 1,9- 
decadiene. 

14. (canceled) A method of forming a propylene polymer having a MFR in the 
range of 0.1 to 19 comprising: 
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contacting a high melt flow rate polymer producing metallocene catalyst under 
suitable polymerization conditions with propylene monomers and a,o>-diene 
monomers; and recovering the propylene polymer. 

15. (canceled) The method of claim 14 wherein the metallocene catalyst is further 
defined as a zirconium metallocene catalyst, 

1 6. (canceled) The method of claim 14 wherein the contacting step includes 
hydrogen. 

17. (canceled) The method of claim 14 wherein the contacting step includes 
ethylene monomers, 

1 8 . (canceled) A catalyst composition comprisin g: 

(b) a high-melt-flow-rate-polymer-producing metallocene catalyst and 

(c) a sufficient quantity of a 3 oo-diene monomers 

such that when the catalyst composition is contacted with a monomer under 
suitable polymerization conditions, the resulting polymer has 

an MFR in the range of 0.1 to 19 g/lOmin; and 

19. (canceled) The catalyst composition of claim 18 wherein the metallocene catalyst 
is further defined as a zirconium metallocene catalyst. 

20. (canceled) The catalyst composition of claim 18 wherein the a 3 o>-diene is present 
in the range of 1 0 to 20,000 ppm. 
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21. (canceled) The catalyst composition of claim 18 further including a mixftire of 
meso and racemic metallocene catalysts. 

22. (canceled) A catalyst composition comprising: a mixture of meso and racemic 
metallocene catalysts and a quantity of a,<a-diene monomers. 

23. (currently amended) A method of lowering melt-flow-rate f w MFR ir ) M PR 
response of a high-melt-flow-rate-polymer-producing metallocene catalyst 
comprising contacting the metallocene catalyst with a ? G>-diene monomer present 
in the range of 10 to 20,000 ppm, such that when the catalyst composition is 
contacted with polymerizable reactants comprising propylene monomers under 
suitable polymerization conditions, the resulting polymer has 

• an MFR in the range of 0.1 to 19 g/lOmin; and 

• an 1 1 % or greater increase in molecular weight distribution. 

24. (original) The method of claim 23 wherein the metallocene catalyst is further 
defined as a zirconium metallocene catalyst. 

25. (original) The method of claim 23 wherein the polymerization conditions further 
includes the presence of 1 00 to 50,000 ppm of hydrogen. 

26. (original) The method of claim 23, wherein the a,o>-diene is selected from the 
group consisting of 1,6-heptadiene, 1,7-octadiene, 1,8-nonadiene, l 9 9-decadiene, 
1,10-undecadiene, l,ll-dodecadiene 3 1,12-tridecadiene, and 1,13-tetradecadiene. 

27. (original) The method of claim 23 wherein the c^co-diene contains aliphatic, cyclic 
or aromatic substttuents. 
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28. (original) The method of claim 23 wherein the metallocene catalyst comprises one 
or more of: 

Dimethylsilanylbis (2-methyl-4-phenyM-indenyl)ZrCl2; 

Dimethylsilanylbis(2-methyl-4,6-diisopropylindenyl)ZrCl2; 

Dimethylsilanylbis(2-ethyl-4-phenyl-l-indenyl)2i'Cl2; 

Dimethylsilanylbis (2-ethyl-4-naphthyl- 1 -indenyl)ZrCl2, 

Phenyl(Methyl)silanylbis(2-methyl-4-phenyl- 1 -indenyl)ZrCl2 

Dimethylsilanylbis(2-methyl-4-( 1 -naphthyl)- 1 -indenyl)ZrCl2, 

Dimethylsilaiiylbis(2-methyl-4-(2-naphthyl)-l-indenyl)ZrCl2, 

Dimethylsilanylbis(2-methyl-indenyl)ZrCl2, 

Dimetiiyl$ilanylbis(2-methyl-4,5-diisopropyl-l-indeny])ZrCl2, 

Dimethy]silanylbis(2 3 4,6-trimethy]-l-mdenyl)ZrCl2 a 

Phenyl(Methyl)silanylbis(2-methyM^ 

l > 2-Ethandiylbis(2-methyl-4 7 6-diisopropyl-l"indenyi)ZrCl2 ) 

1 ,2-Butandiylbis(2-methyl-4 s 6-diisopropyM -indenyl)ZrCl2, 

Dimethylsiianylbis(2-methy1«4-ethyl"l--ii3denyl)ZrCl2, 

Dimethylsilanylbis(2-metliy]-4-isopropy]-l-indenyl)ZrCl2> 

Dimethylsilanylbis(2-methyl-4-t-butyi- 1 -indenyl)ZrCl2> 

Phenyl(Metbyl)silanylbis^ 

DimethylsiIajiylbis(2-ethyl^4-methy^l-indenyl)ZrCl2 ? 
Dimethylsilanylbis(2 > 4-dimethyl-l-indenyl)ZrCl2, 
Dimethylsilanylbis(2-methyl-4-ethyl- 1 -indenyl)ZrCl2, and 
Dimethylsilanylbis(2-methyl- 1 -indenyl)ZrCl2. 

29, (original) The method of claim 23 wherein the metallocene catalyst is contacted 
with an activator. 
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30. (original) The method of claim 29 wherein the activator is an alky] alumoxane. 

31. (original) The method of claim 30 wherein the alkyl alumoxane is 1 
methylalumoxane, 

32. (original) The method of claim 23 wherein the polymerization conditions are 
slurry polymerization conditions. 

33. (original) The method of claim 23 wherein the polyraerizable reactants ftirther 

comprise one or more of ethylene, C2-C10 a-olefins or diolefins. 

34. (original) The method of claim 23 wherein the polyraerizable reactants further 
comprise ethylene, butene-1, pentene-l a hexene-1, heptene-1, 4-methyl-l- 
pentene,4-methyl-l-hexene, 5-methyl-l-hexene, 1-octene, 1-decene, 1- 
undecene, 1-dodecene, styrene or mixtures thereof. 

35. (original) The method of claim 23 wherein the metallocene catalyst is supported 
on a porous particulate material. 

36. (original) The method of claim 35 wherein the support comprises talc, inorganic 
oxides, inorganic chlorides, polyolefin compounds, or polymeric compounds. 

37. (original) The method of claim 35 wherein the support comprises a porous 
inorganic oxide metal oxides, where the metal is selected ftora Groups 2, 3, 4, 5, 
13 or 14. 

38. (original) The method of claim 35 wherein the support comprises silica, alumina, 
silica-alumina, or mixtures thereof. 

39. (original) The method of claim 35 wherein the support comprises silicon dioxide. 
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40, (original) The method of claim 35 wherein the support comprises one or more of 
talc, clay, silica, alumina, magnesia* drconia, iron oxides, boria, calcium oxide, 
zinc oxide, barium oxide 3 thoria, aluminum phosphate gel, polyvmylchloride and 
substituted polystyrene. 

41. (currently amended) A method of lowering melt-flow-rate ("MFR") M FR 
response of a high-melt-flow-rate-polymer-producing metallocene catalyst 
comprising contacting the metallocene catalyst with a,o-diene monomer present 
in the range of 10 to 20,000 ppm, such that when the catalyst composition is 
contacted with polymerizable reactants comprising propylene monomers under 
suitable polymerization conditions, the resulting polymer has 

• an MPR in the range of 0,1 to 19 g/lOmin; and 

• an 1 1% or greater increase in molecular weight distribution; and 

wherein; 

a) the a,(o-diene is selected from the group consisting of 1,6-heptadiene, 1,7- 
octadiene, 1,8-nonadiene, 1,9-decadiene, 1,10-undecadiene, 1,11-dodecadiene, 
1,12-tridecadiene, and 1,13-tetradecadiene; and 

b) die metallocene catalyst comprises one or more of: 
Dimethylsilanylbis (2-metfiyl-4-phenyl-l-indenyl)ZrC12; 
Dimethylsilanylbis(2-methyl-4 !l 6-diisopropyUndenyl)ZrC12; 
Dimethylsilanylbis(2-ethyl-4-phenyl- 1 -indenyl)ZrC12; 
Dimethylsilanylbis (2-ethyl-4-naphthyl- 1 -indenyOZrCte, 
Phenyl(Methyl)silanylbis(2-methyl-4-phenyl-l-indenyl)ZrC12 
Dimethylsilanylbis(2-methyl-4-(l-naphthyl)-l-indenyl)ZrCl2, 
DimethylsiIanylbis(2-methyl-4^(2-naphthyl)- 1 -indenyl)ZrC12, 
Dimethylsilanylbis(2-methyl-indenyl)ZrC12, 
Dimethylsilanyibis(2-methyl-4,5-diisopropyl- 1 -indenyl)ZrC12, 
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Dtoetbylsilanylbis(2 3 4,6-trimethyl- 1 -indenyl)ZrCI2 , 
Phenyl(Methyl)silanylbis(2-methyl-4,6 r diisopropyl-l-indeny^ 
1 ,2-Ethandiylbis(2-methyl-4 5 6-diisopropyl- 1 -iiidenyl)ZrC12 v 
1 ,2-Butandiyibis(2-methyl-4,6-diisopropyl-l 4nde**yl)ZrCl2, 
Dimethylsiianylbis(2-methyl-4-e^ 
DimethylsilaQylbis(2-methyl-4-isopropyl- 1 -indenyl)ZrC12, 
Dime1bylsilanylbis(2-methyl-4-t-butyl-l-iiidenyl)ZrC12, 
Phenyl(Methyl)silanylbis(2-methyl-4-isopropyl- 1 -indenyl)Zr C12, 
DiraethylsilanyIbis(2-ethyl-4-methyl- 1 -indenyl)ZrCl2, 
Dimethylsilanylbis(2,4-dimethyl- 1 -indenyl)ZrC12, 
Dimethylsilanylbis(2-methyM-ethyl44ndenyl)ZrC12 > and 
Dunethylsilanylbis(2-raethy]--l-indeiiyl)ZrC12; and 

c) the metallocene catalyst is contacted with an alkyl alumoxane; and 

d) the polymerization conditions are slurry polymerization conditions; and 

e) wherein the metallocene catalyst is supported on a porous inorganic oxide 
metal oxide of metals selected from Groups 2, 3, 4, 5, 13 or 14. 

42. (original) The method of claim 41 wherein the polymerizable reactants further 
comprise ethylene, butene-1, pentene-1, hexene-l, heptene-1, 4-methyI-l-pentene a 
4-methyl-l-hexene, S-methyM-hexene, 1-octene, 1-decene, 1-undecene, 1- 
dodecene, styrene or mixtures thereof. 

43. (original) A method of lowering melt-flow-rate rMFR"Y_M FR response of a 
high-melt-flow-rate-polymer-producing metallocene catalyst comprising 
contacting the metallocene catalyst and an activator with ct,co-diene monomer 
present in the range of 10 to 20,000 ppm, such that when the catalyst composition 

PAGE 14125 * RCVD AT 1812012005 2:04:56 PM [Eastern Daylight Time] * SVIfcUSPTO-EFXRF-6126 * DNIS:2732885 * CSID:281 834 1438 ' DURATION (mm-ss):06-50 



OCT-20-2005 THU 01 : 13 Ptl EXXONMOBIL 



FAX NO. 281 834 1438 



P. 



99B047-A-US 

is contacted with polymerizable reactants comprising propylene monomers under 
suitable polymerization conditions, the resulting polymer has 

an MFR in the range of 0.1 to 19 g/lOmin; and 

an 1 1% or greater increase in molecular weight distribution. 

44, (original) The method of claim 43 wherein the activator is modified methyl 
alumoxane. 
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